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$\bullet$ 1. (E. Hecke [14, \S 13])
$p$ $p\equiv 3$ mod 4 .
$\Gamma(p)=\{\gamma\in SL_{2}(\mathbb{Z})|\gamma\equiv 1_{2} \mathrm{m}\mathrm{o}\mathrm{d} p\}$ ,
. $k>2$ $S_{k}(\Gamma(p))$ weight $k$
cusp form . $\mathrm{F}_{p}$
$SL_{2}(\mathrm{F}_{p})\cong SL_{2}(\mathbb{Z})/\Gamma(p)$ $S_{k}.(\mathrm{r}(p))$ .
$SL_{2}(\mathrm{F}_{p})$ $\pi_{+}$ $\pi_{-}$ . $SL_{2}(\mathrm{F}_{p})$





$\mathrm{F}_{p}^{\cross}/(\mathrm{F}_{p}^{\cross})^{2}$ 1 character $B$ 1
character
$B\niarrow\chi(a)$ ,
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Theorem . $S_{t:}(\mathrm{r}(p))$ $SL_{\underline{9}}(\mathrm{F}_{p})$ $\pi_{+}$ (resp. $\pi_{-}$ )
multiplicity $m_{+}$ (resp. $m_{-}$ ) .
$m_{+}-m_{-}=h_{\mathbb{Q}(\sqrt{-p})}$ .
$h_{\mathbb{Q}(\sqrt{-p})}$ $\mathbb{Q}(\sqrt{-p})$ , ([41] .)
$\bullet$ 2. (Labesse-Langlands [26])
$G=^{sL_{\underline{9}}}$ inner form endoscopic $\mathrm{l}\mathrm{i}\mathrm{f}\mathrm{t}_{\text{ }}$ multiplicity
formula . 1. .
weak multiplicity 1 .
$\bullet$ 3 (Rogawski $[33],[34]$ )
$G=U(3)$ endoscopic $\mathrm{l}\mathrm{i}\mathrm{f}\mathrm{t}_{\text{ }}$ multiplicity formula
. 2. trace formula stabilize .
$\bullet$ 4. Saito-Kurokawa lift
$PGL_{2}$ $PGSp_{2}$ lift. J. Arthur [3]
non-tempered packet . distribution character
non-archimedean local field .
( $[32],[12],[3]$ )
$\bullet$ $|\Re\rfloor 5$ . $\mathrm{D}\iota \mathrm{l}\mathrm{k}\mathrm{e}-\mathrm{I}\mathrm{m}\mathrm{a}\mathrm{m}\mathrm{o}\mathrm{g}\mathrm{l}\mathrm{t}\mathrm{l}-\mathrm{I}\mathrm{b}\iota \mathrm{l}\mathrm{k}\mathrm{i}\mathrm{y}\mathrm{a}\mathrm{m}\mathrm{a}$ -Ikeda lift
$PGL_{2}i\delta^{\mathrm{a}}\text{ }Sp_{2,\iota}\text{ }\mathit{0})$ lift. $L_{\mathbb{Q}}\epsilon$: hypothetical Langlands group 8 $g-$
.
$k\equiv n$ mod 2,
Langlands parameter
$\phi$ : $L_{\mathbb{Q}}arrow SL_{2}(\mathbb{C})\cross L_{\mathbb{Q}}$ ,
$SL_{2}(\mathbb{Z})$ weight $k$ cusp form
. $s_{ym_{2_{7’.-}1}}$ $SL_{2}(\mathbb{C})$ $2n$ . $SL_{2}(\mathbb{C})$
$Sym_{2,1}|.-$
$L_{\mathbb{Q}}\mathrm{x}SL_{2}(\mathbb{C})$ $\phi \mathbb{B}Sym2_{7\iota}-1$ $SO_{4,\iota}(\mathbb{C})\cross L_{\mathbb{Q}}$
. $so_{4_{7}\iota}(\mathbb{C})$ $so_{4_{71}.1}+(\mathbb{C})$
$L_{\mathbb{Q}}\cross SL_{2}(\mathbb{C})$ $SO_{4_{7},.+1}(\mathbb{C})\cross L_{\mathbb{Q}}=^{L}Sp_{2}r\iota$










weight $k+n$ Siegel cusp form
$\mathrm{D}\iota\iota \mathrm{k}\mathrm{e}-\mathrm{I}\mathrm{m}\mathrm{a}\mathrm{m}\mathrm{o}\mathrm{g}\mathrm{l}\mathrm{t}\mathrm{l}-\mathrm{I}\mathrm{b}\mathrm{U}\mathrm{k}\mathrm{i}\mathrm{y}\mathrm{a}\mathrm{m}\mathrm{a}$-Ikeda lift . ([11] .
T. Ibukiyama Koecher-Maass series
[15].) T. Ikeda [17] lift .
Arthur parameter global packet
Arthur conjecture
. ( Arthur parameter $\psi$
local A-packet J. Adams-J. Johnson [2]
. )
endoscopy prehomogeneous vector space
. ([8, Kottwitz preface],
[16], [35] .)
2. LOCAL LANGLANDS PARAMETER
$F$ $F_{\tau}$ , $F$ $v$ .
$G$ ) connected reductive algebraic group .
twisted case . (twisted case
$[4],[5],[24]$ .) $W_{F_{\mathrm{t}}}$ . Weil group $L_{F_{1}}$ . .
$L_{F_{1}}=$
$LC_{7}=\hat{G}xLF_{\iota}$ . $L$-group .
$LG_{1}$ $LG_{2}$ $\phi$ : $LG_{1}arrow LG_{2}$
$\phi$ $L_{F_{1}}$ . .
$LG_{1}arrow^{d)}LG_{2}$
1 1
$L_{F_{1}}$ . $–L_{F_{\iota}}$ ,
Definition 2.1. $\phi$ : $L_{F_{1}}$ . $arrow LG$ $L_{F_{1}}$ ,
$\phi$ $\phi(L_{F_{1}}.)\subset LG$
$\hat{G}$
semisimple $\phi$ admissible .
$\phi^{()}$ $\phi$ $L_{F_{1}}$ .
$\hat{G}$
$\emptyset^{\mathrm{t})}(L_{F_{\mathrm{t}}}.)\subset$ { $g\in\hat{G}|g$ semisimple},
. ( $\phi^{()}$ $L_{F_{1}}$ . $\hat{G}$ 1-cocyle .) $L_{F_{\mathrm{t}}}$.-stable
$\hat{C_{7}}$ subgroup $\hat{P}$ $\hat{G}$ parabolic subgroup $LP=$
$\hat{P}\rangle\triangleleft L_{F_{1}}$ . $\subset^{L}G$ $LG$ parabolic sllbgroup . $\mathrm{p}*=P^{*}(^{L}G)$
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$LG$ parabolic $\mathrm{s}\mathrm{u}\mathrm{b}\mathrm{g}\mathrm{r}\mathrm{o}\iota \mathrm{l}\mathrm{p}$ . $P=p(^{L}C_{7})$
$P^{*}(^{L}G)$ $G$ $F_{\tau}$ , parabolic $\mathrm{s}\iota\iota \mathrm{b}\sigma \mathrm{r}\mathrm{o}\mathrm{l}\supset \mathrm{u}\mathrm{p}$
$\mathrm{p}*$ .
Definition 22. Admissible $\phi$ $LP\in P^{*}-P$
$\phi(L_{F_{(}}.)\not\subset LP$ $\phi$ relevant
$\vee^{\backslash })$ .
Local Langlands parameter $\Phi(G)$
$\Phi=\Phi(G)$ ,
$=$ { $\phi$ : $L_{F_{1}},$ $arrow LG|\phi$ admissible relevant } $/\mathrm{A}\mathrm{d}(\hat{G})$ ,
. $\phi$
$\Phi$ – .




$\ovalbox{\tt\small REJECT}\ovalbox{\tt\small REJECT}$ Borel subgroup.
2. $Tl\mathrm{h}B\mathit{0}$) maximal torus.
3. $\check{\Delta}$ $(\hat{B},\hat{T})$ simple root .
4 . $X_{\overline{c\iota}}\neq 1$ $\check{\alpha}\in\check{\Delta}$ one parameter subgroup .
Remark 2.4. $\hat{G}$ $L_{F_{1}}$.-stable
sphtting .
$1arrow\hat{G}arrow \mathcal{G}arrow L_{F_{\mathrm{t}’}}arrow-’arrow 1$ ,
spht exact sequence . $arrow>$ . $\iota(L_{F_{1}}.)$ -stable $\hat{G}$ split-
ting . $G$ $z$-extension $G’$ (
Definition 2.5 ) $\hat{J}$ : $\hat{G}arrow\hat{G}’$





$L_{F_{1}}$ . $–L_{F_{1}}$ .
$\phi$ : $L_{F_{1}}$ . $arrow \mathcal{G}$
$Lj\circ\emptyset:L_{F_{i}}$ .
$arrow^{\emptyset}\mathcal{G}rightarrow LjLG’$ ,
$L_{F_{1}}$ . $LG’$ .
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Definition 25. $C_{7}\text{ }$ central extension $C_{7}’$
$1arrow Zarrow G’arrow Gjarrow 1$ ,
$G’$ $C_{T}$ $z$-extension .
1. $Zl3$; induced torus.
2. $G’[3$: connected center.
3. $C_{T}’\mathit{0}$) semisimple part $G_{/(^{J}}’,,$ . $l$ a simply-connected.
Conjecture 26. $F$ additive character $\varphi$ . $\Pi=$
$\Pi(G)$ $G(F_{\mathrm{t})}.)$ ” ” .
$\phi\in\Phi$ $L$ -packet $\Pi_{\sqrt)}=\Pi_{\phi()}G$ .
1. $\Pi_{(t)}$ (G) .




3. $\pi\in\Pi_{cf)}$ $LG$ $r$ : $LGarrow GL_{,l},(\mathbb{C})$ L-function
$L(s, \pi, r)$ $\epsilon$ -factor $\epsilon(s, \pi, r, \varphi)$
$L(s, \pi, r)=L(s, r\circ\emptyset)$ ,
$\epsilon(s, \pi, r, \varphi)=\epsilon(s, r\mathrm{o}\phi, \varphi)$ ,
.
3. $SL_{2}$ LOCAL L-PACKET.
Arthur endoscopy L-
packet $G=SL_{2}$ .










. $\phi\in\Phi(SL_{2})$ $\phi^{()}$ .
$GL_{2}(F_{l)})$ $L$-packet 1 ” ”
.
$\iota$ : $GL_{2}(\mathbb{C})arrow PGL_{\underline{9}}(\mathbb{C})$ ,
$\iota_{*}:$ $\Phi(GL_{2})arrow\Phi(SL_{2})$ ,
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. $\tilde{\phi}\in\Phi(GL_{9}.)$ $\phi=\iota_{*}(\tilde{\phi})=\iota 0\tilde{\phi}\in\Phi(SL,)-$









$\Pi_{f},,(SL_{2})=\{\sigma_{1}, \ldots, \sigma,.\}$ ,
.
$F_{\gamma)}$ non-archimedean local field . $E_{lf}.$, $F_{1}.$ ,
2 . $N_{E_{\mathrm{t}},./F_{1}}$. norm map $\text{ }$ $E_{1\dagger)}^{1}.=$
$N_{E_{\iota \mathrm{t}},/F_{1}}^{-1}.(1)$ .
$\chi$ : $W_{E_{l\prime}},$ $arrow E_{\tau\prime)}^{\cross}arrow^{\chi_{()}}\mathbb{C}^{\cross}$ ,
$W_{E_{\text{ }}}$ , 1 character
$\tilde{\phi}^{()}=\mathrm{I}\mathrm{n}\mathrm{d}_{W_{E}11}^{W_{F_{1}}}.,$ $(\chi)$ ,
$(\overline{p}^{()}$
$\phi^{()}$ : $W_{F},$ $arrow GL_{2}(\mathbb{C})arrow PGL_{2}(\mathbb{C})$ ,
. $\tilde{\phi}^{()},$ $\phi^{()}$ $SU_{2}(\mathbb{R})$ .
Langlands parameter $\tilde{\phi}\in\Phi(GL_{2}),$ $\phi\in\Phi(SL_{2})$ .
$\tilde{\phi}\in\Phi(GL_{2})$ $(E.|\mathrm{t})’\chi)$ lift
. $GL_{2}(F_{\mathrm{t}}.,)$ $C_{7}E,‘$’
$C\tau E_{1},,$ $=\{g\in GL_{2}(F_{\eta},)|\det g\in N_{E_{\iota},,/F_{1}}.(E_{\eta 1)}\cross)\}$ ,
. $\pi$ $\tilde{\phi}$ $GL_{2}(F_{\{)}.)$ $\pi$
$G_{E_{1}},$ , 2 .
$\pi|_{G_{E_{1}}}\ell’=\tilde{\sigma}\oplus\tilde{\sigma}’$ .
Langlands parameter $\tilde{\phi}$ 3 .
$\bullet \mathrm{c}_{\mathrm{a}}\mathrm{S}\mathrm{e}1$ .
2 $F_{\tau}$ , 2 $E_{1},$ $E_{2}$ $W_{E_{1}}$ (resp. $W_{E_{-}},$ ) 1
character $\chi_{1}$ (resp. $\chi_{\underline{9}}$ ) $\tilde{\phi}$ $(E_{1}, \chi_{1})$ lift




$x_{1}^{\mathrm{t})}|_{E_{1}^{1}}$ $(\chi_{1}^{()}|E^{1}1)^{\underline{9}}=1_{E_{1}^{1}}$ non-trivial 1 character






$\tilde{\sigma}_{1}|_{SL_{2}}=\sigma_{1}\oplus\sigma_{2}$ , $\tilde{\sigma}_{1}’|_{SL}2=\sigma_{3}\oplus\sigma_{4}$ ,
$\tilde{\sigma}_{2}|_{SL_{2}}=\sigma_{1}\oplus\sigma_{3}$ , $\tilde{\sigma}_{2}’|_{SL_{2}}=\sigma_{2}\oplus\sigma_{4}$ ,
. $SL_{2}$ $L$-packet
$\Pi_{\phi}=\{\sigma_{1}, \sigma_{\underline{9}}, \sigma 3, \sigma 4\}$,
.
$\bullet \mathrm{c}_{\mathrm{a}\mathrm{s}\mathrm{e}}2$ .
$F_{\eta)}$ 2 $E_{I}.‘$’ $W_{E_{w}}$ 1 character $\chi$
$\tilde{\phi}$ $(E_{\tau’)}, x)$ lift Case 1 .
$\chi^{()}|_{E_{1v}^{1}}l3$;trivial ( $\pi$ principal









Case 1 Case 2 .
$\sigma=\pi|_{SL_{2}}$ $L$-packet
$\Pi_{\phi}=\{\sigma\}$ ,
. $\phi|_{SU_{2}}\mathrm{t}\mathbb{R}$ ) $\neq 1$ $\sigma$ Steinberg . $F_{\gamma}$ ,
2 $\phi|su-,1\mathrm{l}\mathrm{R}$) $=1$ $\sigma$ principal
series trivial . $F_{\mathrm{t})}$ 2 $\phi|sU_{2}\langle \mathbb{R})=1$





$\mathrm{G}\mathrm{a}1(E()/F_{1)}.)=\{1, \tau_{1,2}\tau, \tau_{3}=\mathcal{T}_{1^{\mathcal{T}_{2}}}\}\cong \mathbb{Z}/2\mathbb{Z}\oplus \mathbb{Z}/2\mathbb{Z}$ ,
.
$\mathrm{G}\mathrm{a}1(E\mathrm{o}/E_{1})=\{1, \tau_{1}\}$ , $\mathrm{G}\mathrm{a}1(E_{\mathrm{t}})/E_{\mathit{2}})=\{1, \mathcal{T}_{2}\}$ ,
. $\{1, \tau_{3}\}$ $F_{\tau}$ , 2 $E_{3}$ .
$\in GL_{\mathit{2}}(\mathbb{C})$ \emptyset $PGL_{2}(\mathbb{C})$
$\overline{(\begin{array}{ll}a bc d\end{array})}$
.
$s_{1}=$ , $s_{2}=$ ,
.
${\rm Im}(\emptyset^{1}))--\langle s_{1}, s_{2}\rangle$ ,
$\phi^{0}(_{\mathcal{T}}1^{\cdot}W_{E_{\mathrm{t}}\}})=s_{1}$ ,
$\phi^{()}(\tau_{2}\cdot WE_{(}))=S2$ ,
. $\phi$ $\hat{G}=PGL_{2}(\mathbb{C})$ centralizer
$s_{\psi=}z\hat{G}(\phi(LF\mathrm{t}.))$ ,
$S_{\emptyset}=\langle s1, S\mathit{2}\rangle$ ,
. $s\in S_{\phi}$ $\hat{G}=PGL_{\mathit{2}}$ $(\mathbb{C})$ centralizer
$\hat{G}_{s}=Z_{\hat{G}}(S)\text{ }$ $\hat{G}_{s}$ $\hat{G}_{s}^{0}$ .
$\hat{G}_{s_{1}}^{0}=\{\overline{(\begin{array}{ll}x 00 y\end{array})}|x,$ $y\in \mathbb{C}^{\cross}\}$ ,




. $s_{2}$ (resp. $s_{3}=S_{1}s_{2}$ )
$T_{s_{2}}=N_{E_{2/}}^{-1}(F,.1)$ , $\mathcal{H}_{92}.=\hat{G}_{=2}^{\mathrm{t}1}\cdot\phi(L_{F_{1}}.)$ ,
$T_{s_{3}}=N_{E_{3/}}^{-1}F_{1}\cdot(1)$ , $H_{s_{3}}=\hat{G}^{()}.\forall_{3}\cdot\phi(L_{F1}.)$ ,
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$\mathcal{H}_{\mathrm{v}_{2}}.=\hat{G}_{\mathrm{s}_{2}}^{\mathrm{t})}.\cdot\phi(L_{F\prime}.)\cong^{L}T_{92}.$ ,
$H_{s_{3}}=\hat{C_{\tau_{9_{3}}}}^{\mathrm{t}}.)$ . $\phi(LF_{1}.)\cong^{L}T_{3}.,$ ,
.
$\pi|_{SL_{2}}=\sigma_{1}\oplus\sigma_{2}\oplus\sigma_{3}\oplus\sigma_{4}$ ,
. $\chi_{1}$ : $W_{E_{1}}arrow \mathbb{C}^{\cross}$ Tate-Nakayama duality
$E_{1}^{\cross}$ 1 character $T_{\beta}1$ $(F_{\eta)})\cong E_{1}^{1}$ $\theta_{\mathrm{s}_{1}}$.
. $\mathrm{G}\mathrm{a}1(E_{1}/F_{\eta)})=\langle\tau\rangle$
$\overline{\theta}_{s_{1}}(\tau(_{X}))=\theta_{91}.(X)$ , $\forall_{X}\in T_{\theta_{1}}(F_{\mathrm{t}},)$ ,
1 character $\overline{\theta}_{\hslash_{1}}$ . $s_{2},$ $s_{3}$ .
$T_{9}.,$
$,$ $(i=1,2,3)$ $SL_{2}$ torus $T_{\beta}\mathrm{i}$ $SL_{2}$
$SL_{2}$ subgrollp . $T_{\alpha}i$
$SL_{2}$ torus $SL_{2}(F_{\eta}))$ -conjugate . Harish-
Chandra $G$ $\sigma$ distribution character




$\Theta_{\sigma_{4}}$ . $\mathcal{H}_{9_{1}}.\cdot,$ $(i=1,2,3)$
$C_{T}$ regular semisimple element $\triangle c.H_{\rho}j$
$\sum_{j=1}^{4}\langle s_{;}.\cdot, \sigma_{j}\rangle\cdot\Theta\sigma(_{X}J)=$
. $\{x\}_{GL_{2}}$ $x$ $\mathrm{A}\mathrm{d}(GL_{2}(F_{\tau\rangle}))$ -orbit $\langle s_{j}.., \sigma_{j}\rangle=\pm 1$
$(i, j=1, \ldots, 4)$ .
$s_{1}$ : $\langle s_{1}, \sigma_{1}\rangle=+1$ , $\langle s_{1}, \sigma_{\underline{9}}\rangle=+1$ , $\langle s_{1}, \sigma_{3}\rangle=-1$ , $\langle s_{1}, \sigma_{4}\rangle=-1$ ,
$s_{2}$ : $\langle s_{2}, \sigma_{1}\rangle=+1$ , $\langle s_{2}, \sigma_{\underline{9}}\rangle=-1$ , $\langle s_{2}, \sigma_{3}\rangle=+1$ , $\langle_{S_{2},\sigma_{4}}\rangle=-1$ ,
$s_{3}$ : $\langle s_{3}, \sigma_{1}\rangle=+1$ , $\langle s_{3}, \sigma_{2}\rangle=-1$ , $\langle_{S_{3},\sigma_{3}}\rangle=-1$ , $\langle s_{3}, \sigma_{4}\rangle=+1$ ,
. $\pi$
$\pi|_{G_{E_{1}}}=\tilde{\sigma}_{1}\oplus\tilde{\sigma}_{1}’$ , $\pi|_{G_{E_{2}}}=\tilde{\sigma}_{2}\oplus\tilde{\sigma}_{2}^{;}$ ,
$\tilde{\sigma}_{1}|_{SL_{2}}=\sigma_{1}\oplus\sigma_{\underline{9}}$ , $\tilde{\sigma}_{\underline{9}}|_{SL_{2}}=\sigma_{1}\oplus\sigma_{3}$ ,







$\langle$ si, $\sigma\rangle$ $=+1$ $\overline{\sigma}_{i}’$ $\langle$ si, $\sigma\rangle$ $=-1$
. $\sigma_{1}$ $\langle s_{;}.\cdot, \sigma_{1}\rangle=+1,$ $(i=1,2,3)$





$s=1$ $\hat{G}_{\mathrm{v}}^{()}.=\hat{G}=PGL_{2}(\mathbb{C})$ $\mathcal{H}_{9}.=^{L}G$ .
$\langle 1, \sigma_{1}\rangle=\langle 1, \sigma_{\underline{9}}\rangle=\langle 1, \sigma_{3}\rangle=\langle 1, \sigma_{4}\rangle=+1$,
. $\sigma_{j}$ S $\mathbb{C}$
$S_{(t)}\ni sarrow\langle s, \sigma_{j}\rangle$ ,
$\{\sigma_{1}, \ldots, \sigma_{4}\}$ $S_{\mathit{4})}$ 1 character 1
1 . $\sigma_{1}$ $S_{cf)}$ trivial character
. $L$-packet $\Pi_{\phi}(SL_{2})$ $\{\Theta_{\sigma_{1}}, \ldots, \ominus_{\sigma_{4}}\}$
$\mathbb{C}$
$\langle\Theta_{\sigma_{1}}, \Theta_{\sigma_{2}}, \Theta_{\sigma_{3}}, \Theta_{\sigma_{4}}\rangle$ ,
$s\in S_{f^{J}}$,
$\mathbb{C}\cdot(_{j}\sum_{=1}\langle S, \sigma_{j}\rangle\cdot\ominus_{\sigma_{j})}4$ ,
. $GL_{2}(F_{\tau\prime})$-invariant vector
$s=1$ ( $\mathcal{H}_{H}=LG$ ) –
.
Remark 3.1. Case.2 .
$S_{\phi}\cong \mathbb{Z}/2\mathbb{Z}$ $\sigma$ (resp. \mbox{\boldmath $\sigma$} $S_{c}\rho$ trivial character (resp.
sign character) .
4. ENDOSCOPY
$G$ connected reductive algebraic group .
$H_{9}$. $G=SL_{2}$ endoscopic datum . -
endoscopic dattlm .
Definition 4.1. $G$ endoscopic datum 4
$(H, \mathcal{H}, s, \xi)$ ,
.
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1. $H$ $F$. quasi-split connected reductive algebraic
group.
2. split exact sequence
1 $arrow\hat{H}rightarrow \mathcal{H}arrowarrow L_{F_{1}}$ . $arrow 1$ ,
$L_{F_{1}}$ . $arrow o_{ut}(\hat{H})$ $LH$
– .
3. $s$ $\hat{G}$ semisimple element.
4. $\xi$ : $\mathcal{H}arrow LG$ $L_{F_{1}}$ . .
5. $\xi$ $\hat{H}$
$\hat{H}arrow\hat{G}_{g}^{()}$ ,
. $\hat{H}$ $\hat{G}$ – .
6. $s$ .
(a) $\Gamma_{\tau},$ $=\mathrm{G}\mathrm{a}1(\overline{F}.,,/F)\mathrm{t}\mathit{1}$ $Z(\hat{H})$ (resp . $Z(\hat{G})$ ) $\hat{H}$ (resp.
$\hat{G})$ center $s$ $Z(\hat{H})/Z(\hat{G})$ $\overline{s}$
$\overline{s}\in[Z(\hat{H})/Z(\hat{G})]^{\Gamma_{1}}.$ ,
. $[$ $]^{\Gamma_{1}}$’ $\Gamma_{\mathrm{t}\prime}$ -invariant
. ( $L_{F_{1}}$ . $Z(\hat{H})$ $\Gamma_{\tau}$ , )
(b) $\pi_{(}$ connected component .
Exact sequence
$1arrow Z(\hat{C_{T}})arrow Z(\hat{H})arrow Z(\hat{H})/Z(\hat{G})arrow 1$,
exact sequence
$\pi_{()}(Z(\hat{H})^{\Gamma_{\iota}}.)arrow\pi_{(\}}([z(\hat{H})/z(\hat{G})]^{\Gamma}\mathrm{l}.)arrow H^{1}(F_{\mathrm{t})}, z(\hat{G}))$ ,
$[21]_{\text{ }}$
$\overline{s}$ $H^{1}(F_{\tau},, z(\hat{G}))$ triv-
$\tau$
$ial$ .
Remark 4.2. loca1field $F_{\mathrm{t})}$ . Global field
$F$
$\lceil_{\overline{S}}$ $H^{1}$ $(F_{8},, Z(\hat{G}))$ trivial
$\lceil_{\overline{S}}$ $H^{1}(F, Z(\hat{G}))$ locally trivial
. standard endoscopy
Base change l twisted endoscopy
[24]. .
Definition 4.3. Endoscopic datum $(H, \mathcal{H}, s, \xi),$ $(H’, \mathcal{H}’, s’, \xi’)$
$H$ $H’$ $\mathcal{H}$ $\mathcal{H}’$
$\hat{C_{\tau_{9}}}^{\mathrm{t}}.$
)
$\hat{G}_{s}^{()}$ , $\mathrm{A}\mathrm{d}(\hat{G})$ $\mathrm{A}\mathrm{d}(g)$
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$s$ $\mathrm{A}\mathrm{d}(g)^{-1}S’$ $\pi_{(\}}([z(\hat{H})/Z(\hat{G})]^{\Gamma}\iota\cdot)$
. ( [21] )
Definition 44. $\gamma,$ $\gamma’$ $G(F_{\tau},)$ strongly regular semisimple ele-
ments . $\gamma,$ $\gamma’$ $G(\overline{F_{\eta 1}})$ -conjugate $\gamma,$ $\gamma’$ stably
conjugate . $\gamma$ stably conjugate $G(F_{\gamma)})$
$\gamma$ stable conjugacy class .
$\gamma$ stable conjugacy class $\{\gamma\}_{nt}$ .
Remark 45 . $\gamma$ strongly regular stable conjugacy
class . $SL_{2}(F_{\tau},)$ stable conjugacy class
$\mathrm{A}\mathrm{d}(GL2(F_{\mathrm{t})}))$ -orbit – .
Remark 46 conjugate 2 stably conjugate
. Strongly regular semisimple element $\gamma$ stable conjugacy class
conjugacy class $\{\gamma\}_{st}/conj$.
$\mathrm{K}\mathrm{e}\mathrm{r}[H^{1}(F_{l},, G_{\gamma})arrow H^{1}(F_{v}, G)]$,
.
strongly regular semisimple elements $\gamma,$ $\gamma’$ stably conjugate
\tau $G_{\gamma}$ $G_{\gamma’}$ . ( $\mathrm{A}\mathrm{d}(G(\overline{F_{1}.}))$ )
.) $G_{\gamma’}$ Haar measure $G_{\gamma}$ Haar
measuer $G_{\gamma’}$ –
torus Haar measure .
Remark 47. $F_{\mathrm{t}}.$ , non-archimedean loca1field . $\gamma$ strongly
regular ‘ $G_{\gamma}$ $G$ maximal torus . $\text{ }$ $\hat{G}_{\gamma}$ $\hat{G}$




. ( $\hat{G}_{\gamma}$ LF1 $\hat{G}$
) Kottwitz [21]
$H^{1}(F_{v}, G)\cong_{\pi_{1)}}(Z(\hat{G})^{\Gamma_{1}}.)D$ ,
. $D$ Pontrjagin dual. $\{\gamma\}_{=t}/conj$.
$\mathrm{K}\mathrm{e}\mathrm{r}[\pi_{\mathrm{t}})(\hat{G}_{\gamma}^{\Gamma}]’)^{D}arrow\pi_{()}(Z(\hat{G})^{\Gamma}\}.)D]$ ,
. endoscopic
datum $\overline{s}\in[\hat{G}_{\gamma}/Z(\hat{G})]^{\Gamma_{\iota}}$. . endo-
scopic datum 4. 1. $\mathit{6}b$ $s$
$\kappa_{\gamma}$ : $\{\gamma\}_{st}/conj$ . $arrow \mathbb{C}^{1}$ ,
. ( $Z(\hat{H})\subset\hat{C_{\tau_{\gamma}}}$ .)
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endoscopic datum $(H, \mathcal{H}, s, \xi)$ endoscopic
group $H$ . Endoscopic group $H$ $\triangle_{G.H}(\gamma H, \gamma c)$
transfer factor . $\gamma_{G}$ (resp. $\gamma_{H}$ ) $G$ (resp . $H$ )




$\triangle_{G.H}(\gamma H, \gamma_{G})\neq 0$ ,





$\triangle_{G.H}(\gamma H, \gamma c)\neq 0$ $\gamma c$ conjugacy class
. strongly regular
element $\gamma_{G}$ $\gamma_{H}$ strongly G-regular
.
2. $\gamma_{H},$ $\gamma_{H}’$ stably conjugate $\gamma_{G},$ $\gamma_{G}$’ stably conjugate
$\triangle_{G,H}(\gamma_{H}, \gamma_{G}’/)=’\sim \mathrm{b}(\gamma C7\gamma_{G}’)\triangle_{G}.H(\gamma_{H}, \gamma G)$ ,
.
$C\prime\prime.\infty(C\tau)\epsilon:G(F_{\mathrm{t}},)-\mathrm{b}_{-}(’)$ locally constant compactly supported filnction
. $f^{G}\in C^{\infty},,.\cdot(CT)$ orbital integral
$I( \gamma_{G}, fc_{\tau})=\int_{G()/c}F_{\mathrm{t}}\cdot\wedge.c\tau)\mathrm{t}F_{1}\cdot)fc(g\gamma Gg-1dg$,
$f^{H}\in C_{,.()}^{\infty},.H$ stable orbital integral




Conjecture 4.9. $f^{G}\in C_{t}^{\infty}.\cdot(G)$ $f^{H}\in C^{\infty},’.\cdot(H)$
strong$1y$ $G$ -regular element $\gamma_{H}$ g-.
$I^{=t}( \gamma_{H}, f^{H})=\sum_{\gamma\{c_{\tau}\}}\triangle G.H(\gamma_{H}, \gamma c)I(\gamma G, f^{c})$
.
$G$ strongly regular semisimple orbit
.
Remark 4.10. Remark 4.6.1 .
$f^{G}\mathit{0})$ support strongly regular semisimple elements
$f^{H}$ . singukr
229
element . $F_{\eta)}$ archimedean
D. Shelstad . ([36] .) $F.‘$ ’ non-
archimedean J. L. Waldspurger Lie funda-
mental lemma (lemma conjecture )
.
Definition 4.11. $H$ stable distribution
strongly regular semisimple element d) stable orbital integral $\text{ }$ closed
linear span distribution . distribution





$f^{G}$ $f^{H}$ – $f^{H}$ stable orbital
integral $f^{H}$ $f^{G}$ . $H$
stable distribution $S$ $S(f^{H})$ $f^{H}$ .
Definition 4.12. $S$ $H$ stable distribution .
$G\neq_{-}\sigma)$ invariant distribution $\mathrm{T}\mathrm{r}\mathrm{a}\mathrm{n}_{H}^{\mathrm{b}}(S)\not\in$;
$\mathrm{T}\mathrm{r}\mathrm{a}\mathrm{n}_{H}^{c}(S)(f^{G})=S(f^{H})$, $\forall_{f^{G}}\in C^{\infty},.\cdot(G)$ ,
.
Remark 4.13. $G=SL_{\underline{9}}$ $s_{;}.\cdot$ $(i=1,2,3)$
$\mathrm{T}\mathrm{r}\mathrm{a}\mathrm{n}_{H}^{G}$
$( \theta_{\mathrm{s}_{j}}.)=\sum_{j=1}^{4}\langle_{S\sigma\rangle};.,j$ . $\Theta\sigma,$ ,
.
5. LOCAL TEMPERED PACKET.
Definition 5.1. $\phi\in\Phi(G)$ ${\rm Im}\phi$ bounded $\phi$ tem-
pered parameter $\Phi_{\iota_{\text{ }l’\iota}}=\Phi pt\text{ }$ ”$|.p(G)$ tempered param-
eter . $\phi\in\Phi_{t}(:l_{\ovalbox{\tt\small REJECT}}$ $S_{\phi}$
$s\cdot\phi(t)\cdot S-1$ . $\phi(t)^{-}1\in Z(\hat{G})$ , $\forall_{t}\in L_{F_{1}}.$ ,
$H^{1}(L_{F_{\iota}}., Z(\ovalbox{\tt\small REJECT}\ovalbox{\tt\small REJECT}))$ trivial $s\in\wedge\ovalbox{\tt\small REJECT}$
$S_{\phi}=s\emptyset/(S_{\emptyset}\mathrm{t})$ . $z(\hat{c7}))$ ,
. ( $\phi\in\Phi(G)$ $S,t$)’ $S_{f}()$
.)
Remark 52. Global $s$
$H^{1}(L_{F},., z(\hat{G}))$ trivial
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$H^{1}(L_{F}, z(\hat{G}))$ locally $trivial$
$S_{\phi}$ . $(S\emptyset=s\psi/(S_{\emptyset}^{(}). z(\hat{G}))$ .)
$S_{\phi}$ . $G=SL_{2}$ $S_{\phi}$
. $G$ quasi-split $\phi$
Borel subgroup tempered
$R$-group $LG$ . $S\psi$
semisimple element $s$ $\mathcal{H}=\hat{G}_{\epsilon}^{()}\cdot\emptyset(LF_{1}.)$ $\xi=id|_{H}$
endoscopic datum .
$\mathcal{H}\cong^{L}H$ .
Conjecture 53. $\phi\in\Phi_{t\text{ }7},\iota p$ . $\pi\in$ S
character
$\overline{s}arrow\langle\overline{s}, \pi\rangle\in \mathbb{C}$ ,
.
1. $\Theta_{\pi}$ $\pi\in\square \psi$ distribution character
$\sum_{\pi\in\Pi_{\circ}}\langle 1, \pi\rangle\cdot\Theta_{\pi}$
,
[3; $C_{T}\lrcorner_{\mathrm{i}}\mathit{0}$) stable $dist\dot{\mathcal{H}}bution$ .
2. $H$ $s$ endoscopic group $\phi$ $\mathcal{H}$ parameter
. $f^{H}\in C_{t}^{\infty}.\cdot(H)$
$f^{H}( \phi)=\sum_{\sigma\in\Pi_{\emptyset}\mathrm{t}H\rangle}\langle 1, \sigma\rangle\cdot\Theta(\sigma f^{H})$
,





Remark 5.4. $\mathcal{H}\cong LH$ 5.3.2 Remark 24 $H$
$H’$ .
Remark 5.5. $F_{l}.$ , archimedean [36]
. $F_{\tau\rangle}$ non-archimedena $G$ quasi-split
$\square \psi$ $S\psi$ 1 1 . $G$
quasi-split $G$ $SL_{2}$ anisotropic inner form (di-
vision algebra reduced norm 1 ) $S_{\phi}$
[26].
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$\pi$ $S_{\phi}$ character - . $C_{T}=$
$SL_{2}$ Case.1 $S_{\phi}$ trivial character
4 . $C_{T}$ quasi-split
non-archimedean $S_{C}\rho$ trivial character
. . ([26]
.)
$G$ quasi-split $F_{\eta}$ , Borel subgroup $B$
unipotent radical $N$ . $N$ generic 1 character $\chi$
. $G$ $\pi$ Ind$Nc_{(\chi)}$ Whittaker model
$\pi$ $\chi$-generic . ( $G$ splitting $F_{\mathrm{t}\rangle}$.
additive character .)
Conjecture 5.6. (Generic packet conjecture)
$G$ quasi-split . $\phi\in\Phi_{t_{\text{ }7},\iota p}$ $\Pi_{(p}$ $-$
$\chi$ -generic .
Conjecture 57. $G$ quasi-split $\chi$ -generic $S_{\phi}$
trivial character .
Remark 58 . $F_{?)}$ archimedean generic packet conjec-
ture . ([39] ) $F_{\eta)}$ non-archimedean
$G=GL_{7}\iota’ G=SL_{7\iota}$ N. Bernstein-A. V. Zelevinski [9]
$U(3)$ S. Friedberg-S. Gelbart-H. Jacquet-
$J$. Rogawski [13] ( T. Konno [20]) .
6. LOCAL $A$ -PACKET
Saito-Kurokawa lift $\phi\in\Phi$ non-tempered
$L$-packet local global
. J. Arthur $A$-packet .
A-packet parameter . Arthur parameter
$\Psi=\Psi(G)$ 3 $L_{F_{l}}$ .
$\psi$ : $L_{F_{1}}$ . $SL_{2}(\mathbb{C})arrow LG$ ,
$\hat{G}$-orbit .
1. $\psi$ relevant. $LP\in P^{*}-P$ ${\rm Im}\psi\not\subset LP$ .
2. $\psi$ $L_{F_{1}}$ . admissible bounded.
3. $\psi$ $SL_{2}(\mathbb{C})$ $\mathbb{C}$ .
$\psi\in\Psi$ $\phi=\emptyset\psi\in\Phi$
$\emptyset:L_{F_{1}}$ . $arrow^{\iota}L_{F_{l}}$ . $\mathrm{x}SL_{2}(\mathbb{C})arrow\tau l)LG$ ,
. $b$














$S_{\phi}$ 1 . Tempered
$s\in s_{\psi)}$ endoscopic datum $(H, \mathcal{H}, s, \xi)$
. $\mathcal{H}\cong^{L}H$ .
Arthur local .
Conjecture 6.1. $\psi\in\Psi$ $\Pi(C_{7})$ $\square \psi$
$\delta$ : $S_{\psi}\chi\Pi_{\psi}arrow \mathbb{C}$ ,
.
1. $\Pi_{\psi}$ unitarizable.





3. $\psi$ $H$ parameter $f^{H}\in C^{\infty},.H$ 2 distri-




. $\pi\in\square \psi$ $\delta$
.





$s$ $S_{\psi}$ $\overline{s}$ $s_{\psi)}$
$\mathbb{C}$ .
$\pi\in\Pi_{\sqrt)}$ $S_{\sqrt)}$
$\langle\overline{s}, \pi|\rho\rangle=\delta(s, \pi)\rho(S)-1$ ,
.
5. $\mathbb{R}_{\geq \mathrm{t})}[\square (S\psi))]$ $\Pi(s_{\psi)}$ $\mathbb{R}_{\geq \mathrm{t})}$ $S_{\psi}$
. $\pi\in\Pi_{\psi}$ $\langle\cdot, \pi|\rho\rangle$ $\mathbb{R}_{\geq \mathrm{t})}[\Pi(S_{\sqrt)})]$
.
6. $\pi\in\Pi_{\sqrt J}$ $\{1, \overline{s}_{\sqrt)}\}$ 1 character $e_{\sqrt)}(\cdot, \pi|\rho)$
$\langle\overline{s}_{\tau l)}\overline{s}, \pi|\rho\rangle=e_{\psi}(\overline{s}_{\psi}, \pi|\rho)\langle\overline{S}, \pi|\rho\rangle$ ,
.
Conjecture 62. $G$ quasi-split .
.
1. $\phi=\emptyset\psi$ $\psi$ Langlands parameter
$\Pi_{\phi}\subset\Pi_{\sqrt)}$ ,
.
2. $\pi\in\Pi_{\beta},\subset\Pi_{\psi}$ $\delta(s\psi, \pi)=1$ .
3 Generic packet conjecture . $\Pi_{(t)}$ standard
$\chi$ -generic $\pi_{\chi}$ – . $\pi\in$
$\Pi_{\psi}$







Remark 63. $H\not\cong LH$ Remark 24 $H$ $H’$
.
Remark 64. $G=U(3)$ J. Rogawski [33]
,
Remark 65. $\Pi_{\psi}$ enlarged packet .
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Remark 66. $\psi|sL_{2}(\mathbb{C})=1$ $\phi$ tempered Langlands pa-
rameter $\Pi_{\psi}=\Pi_{(\beta}$ . $\square \psi$ non-
tempered tempered . $\square \psi$
disjoint . , $L$ -packet
. ( [33].)
(J. Rogawski [33])
$G=U(3)$ . $F_{\eta)}$ non-archimedean local field $G$ $F_{\eta)}$
2 $E_{uJ}$. split . $\mathrm{G}\mathrm{a}1(E_{\iota l}.,/F_{\tau},)=\langle\tau\rangle$
$\tau$
$\wedge=GL_{3}(\mathbb{C})$
$\tau(g)=J^{-1}$ : ${}^{t}G^{-1}\cdot J$,
. $J=$ .




$\mu$ : $E^{\cross}arrow \mathbb{C}^{1}$ ,
$F^{\cross}$ $E_{\tau\iota)}/F_{\gamma)}$ class character –
$\chi$ : $E^{\cross}arrow \mathbb{C}^{1}$ ,




$\psi^{()}$ : $SL_{2}(\mathbb{C})\niarrow$ ,
$\psi^{()}$ : $SU_{2}(\mathbb{R})\ni tarrow$ ,
$\psi^{()}$ : $W_{E_{11},/E_{1}},,$ $\ni warrow$ ,




$\square \psi=\{\pi^{\iota}’\}$ non-tempered 1 L-packet
$\square \psi=\{\pi^{l\iota=}, \pi\}$ $\pi^{ll}$ supercuspidal $\pi^{9}$ A-packet
. $\pi_{\chi}=\pi^{?l}$ $\delta,$ $\rho$ .
$\delta(1, \pi^{71}.)=1$ , $\delta(s_{r[J}, \pi^{\tau\iota})=1$ ,
$\delta(1, \pi^{\mathrm{s}}.)=1$ , $\delta(_{S_{\sqrt}})’\pi^{9}.)=-1$ ,
$\rho(1)=1$ , $\rho(s_{\sqrt})’=1$ .
$\Pi(S_{\phi})$ $S\psi$ inflation $S\psi$ trivial character
$\pi^{7l}$ $\pi^{\forall}$ $S\psi$ sign character . $s\psi$
endoscopic datum $H=U(2)\cross U(1)_{\text{ }}$ $\mathcal{H}\cong LH$
$\psi$ $\Psi(H)$ $\Pi_{\psi}(H)=\{\pi_{H}\}$ $H$ 1 $\pi_{H}$
$A$-packet .
$\mathrm{T}\mathrm{r}\mathrm{a}\mathrm{n}_{H}(G\Theta\pi H)=\Theta_{\pi}\eta+\Theta_{\pi^{6}}$ ,
. $\pi^{9}$ tempered $L$-packet $\{\pi^{9}, \pi^{l}\}$’ $\pi^{=}$
discrete series $\pi^{d}$ 2 .
Remark 6.7. $F_{\mathrm{t}}.,$ $=\mathbb{R}$ $J$. Adams-J. Johnson [2]
. $G$ split $\square \psi$ $\square (s_{\mathrm{t}l},)$
.
( $\mathrm{J}$ . Adams-J. Johnson [2])
$F_{\tau},$ $=\mathbb{R}$ . $G$ quasi-split compact max-
imal torus $T$ . $\square \psi$ discrete series
infinitesimal character . $\theta$ $T$ fix
Cartan involution $G$ Lie algebra $\mathrm{g}=\mathrm{g}\mathrm{o}\otimes_{1\mathrm{R}}\mathbb{C}$ in-
vohrtion $\theta$ . $\mathrm{q}=\text{ }\oplus u$ $\nu\in$ { $\mathrm{g}$ $\theta$-stable
parabolic subalgebra $L$ $\mathrm{q}$ $G$ stabilizer .
$L$ Lie algebra $T\subset L$ . $w\in W(\mathrm{g}, \mathrm{t})$
$\mathrm{A}\mathrm{d}(w)\iota\ovalbox{\tt\small REJECT}$
$\theta$-stable parabolic subalgebra $\mathrm{q}_{\mathrm{t}l}$ , .
$\mathrm{q}$ $\mathrm{q}_{\tau},$ , $L$ quasi-split
. $arrow\vee$ $LL$ $LG$ $L_{\mathbb{R}}$ .
$\psi\in\Psi(G)$ .
1. $\psi t3;LL$ . $\cdot$
2. $\in SL_{2}(\mathbb{C})$ $\hat{L}$ $\hat{L}$ regular unipotent element
$\text{ }bZ)$ .
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3. $\phi=\phi\psi$ L-packet $\Pi_{c\beta}(c\mathrm{y})$ $C_{T}$
discrete series infinitesimal character $\mu$ .
$\lambda\in \mathrm{t}^{*}$ .
1. $2\rho=2\rho(()+2\rho(\mathfrak{u})$ positive root
${\rm Re}\langle\alpha, \lambda+\rho\rangle\geqq 0$ , $\forall_{\alpha\in\triangle(_{1}\iota,\mathrm{f}})$ ,
.
2. $A_{\mathrm{q}}(\lambda)\in\Pi_{(\int)}$ . $A_{\mathrm{q}}(\lambda)$ infinitesimal character $\mu=$
$\lambda+\rho$ .
$S=W(G, T)\backslash W(\mathrm{g}, \mathrm{t})/W(\mathrm{t}, \{)$ ,
.
\psi (G) $=\{A_{\mathrm{q}_{\mathrm{t}}1}, (\mathrm{A}\mathrm{d}(w)\lambda)|w\in s\}$ ,
.
7. GLOBAL PACKET.
$C_{7}$ $F$ $L_{F}$ conjectural Langlands
group . Local Arthur parameter





$\text{ }\psi$ local Arthur parameter $\psi_{\mathrm{t})}$
. local $v$ . $A_{G}$ $C_{7}$ center




. Arthur parameter $\psi$ $A_{G}$ 1 char-
acter $\zeta$ . ( $\psi$ $\zeta$ unitary character .
$\zeta$ unitary .) $\Psi(G, \zeta)$
$A_{G}$ 1 character ( Arthur paramter
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. Local $\Psi_{\gamma},(C\mathrm{y}, \zeta.\iota’)$ .
$L^{2}(G(F)\backslash G(\mathrm{A}), \zeta)$
$f(\gamma ga)=\zeta(a)f(\gamma)$ , $\forall_{\gamma}\in G(F),$ $\forall g\in G(\mathrm{A}),$ $\forall a\in A_{G}(\mathrm{A})$ ,
$\ovalbox{\tt\small REJECT}(F)A_{G(A})\backslash G(A))|f(g|^{\underline{9}}<\infty$ ,
$L^{-}’-$ $f$ $r$ }.- $G(\mathrm{A})$




Definition 7.1. $\psi_{1},$ $\psi_{\underline{9}}\in\Psi(C_{7}, \zeta)$ ( $\psi_{1}\sim\psi_{\underline{9}}$ )
$g\in\hat{C_{7}}$ . $L_{F}$ $Z(\hat{C_{\tau}})$
1-cocycle $a(t)$ $H^{1}(L_{F}, z(\hat{G}))$
$\mathrm{K}\mathrm{e}\mathrm{r}[H^{1}(L_{F}, Z(\hat{c\gamma}))arrow\oplus_{\tau},H^{1}(L_{F1}., Z(\hat{C\gamma}))]$,
$\psi_{\mathit{2}}(t\cross u)=g^{-1}\psi_{1}(t\cross u)g\cdot a(t)$ , $\forall_{t}\in L_{F},$ $\forall u\in SL_{2}(\mathbb{C})$ ,
.
Remark 72. $C_{T}$ torus Tate-Nakayama duality l
$\Pi(G(\mathrm{A})/G(F))$ 1 1 Arthur parameter
$\mathrm{A}\mathrm{d}(\hat{G})$ -orbit $\Psi(C_{T})/\sim$ .
$\Psi(G, \zeta)$ $r$ discrete $\mathrm{s}\mathrm{p}\mathrm{e}\mathrm{c}\mathrm{t}\mathrm{r}\iota \mathrm{l}\mathrm{m}$ $\Psi_{(}(C\tau, ()$
.
$\Psi_{\{)}(G, \zeta)=\{\psi\in\Psi(G, \zeta)|s_{\sqrt)}()\in z(\hat{c_{T}})\}$ .
$\pi=\otimes_{\mathrm{t}\mathrm{t}}.$
)
$\pi , $\pi_{\eta}$ , unram-
ified . Arthur parameter $\psi\in\Psi_{\mathrm{t}}(G, \zeta)$
$\{\pi=\otimes_{\eta})\pi|\tau’\pi\tau’\in\Pi_{\sqrt J_{1}}.\}$ ,
$r$ discrete spectrum
$s_{\sqrt J}$ character $\epsilon_{\psi}(\overline{s})$ .
Definition 73 $.\hat{\mathrm{g}}$ $\hat{G}$ Lie algebra . $\psi\in\Psi_{(}(c)$
$S_{\psi}^{(\}}\subset Z(\hat{G})$ . $s\in S_{\psi}$ $\hat{\mathrm{g}}$ $\mathrm{A}\mathrm{d}(s)\cap\hat{9}$
$s$ $S_{\psi}$ $\overline{s}$ . $S_{\iota \mathit{1}}.,$ $\cross L_{F}\cross SL_{2}(\mathbb{C})$ $\hat{\mathrm{g}}$
$\tau_{\sqrt)}$
$\tau_{\sqrt},(\overline{s}\cross t\cross u)=\mathrm{A}\mathrm{d}(s\cdot\psi(t\cross u))\cap\hat{\mathrm{g}}$ , $s\in S_{\psi},$ $t\in L_{F},$ $u\in SL_{\underline{9}}(\mathbb{C})$ ,
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. $\tau\psi$ $S_{\psi}\cross L_{F}.\cross SL_{2}(\mathbb{C})$ $\hat{\mathrm{g}}$
$\tau\sqrt)=\oplus\iota_{:}\tau\lambda:\oplus=t:(\lambda_{\lambda}\otimes\mu:k\otimes l^{\text{ }}\mathrm{A}:)$ ,
. $\lambda_{\mathrm{A}:},$ $\mu_{k},$ $\iota\ovalbox{\tt\small REJECT}_{\mathrm{A}:}$ $S_{\psi}$ ,
$L_{F},$ $SL_{2}(\mathbb{C})$ . $\tilde{\mu}_{k}$ $\mu_{k}$ contragredient
$\mu_{\mathrm{A}:}\simeq\tilde{\mu}\lambda$ :
$L_{F}$ $\mu_{k}$ $\epsilon$ -factor $\epsilon(\frac{1}{2}, \mu_{k})$





. 3 $k$ .
1 . $\mu_{k}$. $\simeq\tilde{\mu}_{k}$ .
2 . $\epsilon(\frac{1}{2}, \mu_{\mathrm{A}}:)=-1$ .
3. $\dim\nu_{t:}$ .
Conjecture 7.4. $\pi=\otimes_{\tau},\pi_{\tau)}$ $v$ $\pi_{\tau)}\in\Pi\psi_{1}$ .
. $s\in S_{\psi}$ $\prod_{\tau},$ $\delta(S\pi)\gamma)’\eta$’
$s$ $S_{\psi}$
$\overline{S}$ .
Definition 7.5. $\overline{s}\in S_{\psi}$ $\langle\overline{s}, \pi\rangle$
$\langle\overline{s}, \pi\rangle=\prod\delta(S\eta" ?\pi,)$ ,






$\langle\overline{s}, \pi\rangle=\prod\langle\overline{S}\pi|?" \tau’\rho_{\tau},\rangle$ ,
.





Conjecture 7.8. $G(\mathrm{A})$ unitarizable $\pi$ $r$ dis-




$S(G)$ $G(\mathrm{A})$ $f^{G}= \prod_{\tau},$ $f_{?\rangle}^{c}$ ( $f_{l}^{G},$ $\in C_{t}^{\infty}.\cdot(G_{?)})$
$f_{\eta)}^{G}$ hyperspecial maximal compact
subgroup $K_{\tau\rangle}$ ) . Haar mea-
suer Tamagawa measure .
Conjecture 7.9. $H$ endoscopic group . $f^{G}\in s(G)$
$f^{H}\in S(H)$ strongly $G$ -regular $\gamma_{H}\in H(F)$
$\square I^{St}(\gamma_{H_{\mathrm{t}}}, f_{\tau}J)H=\prod vv\{\sum_{\gamma_{G_{1}},\}}\triangle G_{\mathrm{t}},.H_{\mathrm{t}}.(\gamma H_{\iota}, \gamma c\mathrm{t})I(\gamma G, , f_{\tau\rangle}^{c})$,
.
Conjecture 7.10. $\overline{s}\in S\psi$ endoscopic group $H$ .
Local
$f^{H}( \psi)=\sum\langle_{\overline{S}\overline{S}}\sqrt J’\pi\rangle fc(\pi)$ ,
.
Remark 7.11. $G=SL_{2},$ $G=U(3)_{\text{ }}$ Saito-Kurokawa $lift_{\text{ }}$ Duke-
Imamo9lu- ukiyama-Ikeda l
. $G=SL_{n},$ $(n>2)$ $m_{()}(\pi)>1$
D. Blasius [10] .
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